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Description 

[0001] The present invention relates to the coding and 
editing of audio and video signals and in particular to 
producing segments of video material that can be joined 
together on the fly. 

[0002] Typically when two video clips are played one 
after the other the decoder is reset to its start state be- 
fore it decodes the second clip. This leads to the user 
seeing the last frame of the first clip frozen on the screen 
while the decoder re-initialises itself and starts decoding 
the next. Accompanying the re-initialisation there is usu- 
ally a mute in the audio. This type of title behaviour is 
intrusive for the user, lessening their feeling of immer- 
sion within the title. 

[0003] There is, accordingly, a need for seamless join- 
ing in which the transition between the end of one clip 
and the start of the next is not noticeable to the decoder. 
This implies that from the user's point of view there is 
no perceptible change in the viewed frame rate and the 
audio continues uninterrupted. Applications for seam- 
less video are numerous, some examples from a CD-i 
perspective include video sequence backgrounds for 
sprites (computer generated images); an example use 
of this technique would be an animated character run- 
ning in front of an MPEG coded video sequence. Anoth- 
er is a series of character-user interactions presented 
as short seamless clips where the outcome of the inter- 
action will determine which clip appears next. A devel- 
opment of this is interactive motion pictures where the 
user (viewer) can influence the storyline. Branch points 
along the path a user chooses to take through the inter- 
active movie should appear seamless, otherwise the us- 
er will lose the suspension of disbelief normally associ- 
ated with watching a movie. 

[0004] It is therefore an object of the present invention 
to enable coding of video frame sequences in a way 
which allows them to be joined without causing percep- 
tible disturbances. 

[0005] In accordance with the present invention there 
is provided a method for encoding of digital video signals 
in encoder apparatus having a coding stage and an en- 
coder buffer, the digital video signals being in the form 
of segments each comprising two or more pictures, the 
method comprising the steps of: successively encoding 
the pictures of a segment according to a predetermined 
coding scheme; reading the encoded pictures into the 
buffer; and reading the encoded segment out of the buff- 
er at a substantially constant bit rate; characterised in 
that a predetermined buffer occupancy is specified and 
in that a target number of bits used to encode a picture 
is controllably varied such as to produce an encoder 
buffer occupancy substantially equal to the said prede- 
termined buffer occupancy at the moment the last pic- 
ture of the segment has been read into the buffer. 
[0006] By targeting a buffer occupancy for all seg- 
ments, irrespective of their length, the occupancy at the 
beghning of any segment will be substantially the same 



such that joining of segments will be a relatively simple 
task. 

[0007] Rather than modifying the last picture of a seg- 
ment, a respective target number of bits may be speci- 

s fjed for each of the last K pictures of a segment, where 
K is an integer. This would allow changes to be intro- 
duced over a number of pictures to avoid visible distor- 
tion which might occur if a large change was required to 
be made to the last picture of the segment alone. 

io [0008] Suitably, the coding stage is operable to en- 
code a picture according to the MPEG standard and at 
a number of quantisation levels, with the quantisation 
level used being chosen in dependence on the target 
level set. If required, for example, if such quantisation 

is levels are limited, the coding stage may add one or more 
zero-value bits to an encoded picture to reach the target 
number, if the number of bits in the encoded picture is 
below the target. 

[0009] Also in accordance with the present invention 

20 there is provided a digital video signal encoder appara- 
tus configured for the encoding of image segments, 
where each segment comprises two or more pictures, 
the apparatus comprising: an encoding stage arranged 
to receive successive pictures of a segment and encode 

2S them according to a predetermined coding scheme; and 
a buffer coupled to receive successive encoded pictures 
from the encoding stage and arranged to output an en- 
coded segment at a substantially constant bit rate; char- 
acterised in that the encoding stage is operable to en- 

30 code pictures in a controllably variable number of bits, 
the apparatus further comprising target setting means 
arranged to monitor the encoder stage output and con- 
trol the number of bits per picture of the encoder stage 
on the basis thereof such as to produce a predetermined 

35 buffer occupancy at the moment the last picture of a seg- 
ment is read into the buffer. 

[0010] The target setting means may suitably be ar- 
ranged to control the number of bits per picture for the 
last K pictures of a segment as described above, and 

40 the encoding stage may suitably be configured to add 
zero-value bits to an encoded picture to make up the 
number specified by the target setting means. 
[0011] Further in accordance with the present inven- 
tion there is provided a digital video image segment en- 

45 coded by the above described method, and an optical 
disc carrying a plurality of such encoded segments, as 
defined in the attached claims to which reference should 
now be made. 

[001 2] Preferred embodiments will now be described 
so by way of example only, and with reference to the ac- 
companying drawings in which: 

Figure 1 shows an idealised model of the MPEG 
encoder/decoder relationship; 
ss Figure 2 represents encoder and decoder buffer 
contents for a sequence of pictures; 
Figure 3 represents encoder and decoder buffer 
contents at the joining of two sequences; and 
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Figure 4 is a block diagram of an encoder apparatus 
embodying the present invention. 

[001 3] The following description considers video cod- 
ers operating according to the MPEG standards (ISO s 
11172-2 for MPEG1 and ISO 13818-2 for MPEG2) al- 
though the skilled practitioner will recognise the appli- 
cability of the present invention to other video coding 
schemes not in conformance with the MPEG standard. 
[0014] Any coding standard must be developed with io 
models of how the encoder and decoder interface to one 
another. As an encoder runs it has to model what will 
happen in the decoder so that it never sends the decod- 
er into an illegal (overflow or underflow) state. Similarly, 
the decoder must support the same model that the en- 1$ 
coder used such that it remains in a legal state and pro- 
duces the output the coder intended. MPEG is no ex- 
ception to this rule. The model of the decoder in MPEG 
is called the Video Buffering Verifier (VBV). 
[0015] Figure 1 shows an Idealised model of the 20 
MPEG encoder/decoder relationship. Assuming the 
system is operating in real-time and that the channel de- 
lay is negligible, the following sequence of events oc- 
curs: 

25 

1 . Digitised frames are fed into the encoder at a con- 
stant frame rate F. 

2. The encoder codes these frames introducing a 
variable delay of t c seconds. 

3. The coded frames are transferred to the decoder so 
at a constant bit rate R. 

4. The decoder decodes the frames Introducing a 
variable delay of ^ seconds. 

5. The decoded frames are displayed at the same 
constant frame rate F. 3s 

[0016] Now in order for the above system to work it 
will be understood that the delay introduced in the en- 
code-decode cycle must be constant to enable mainte- 
nance of a constant frame rate at the output of the de- 40 
coder. This is summarised in equation 1 as: 



[001 8] Dealing first with the encoder buffer, the model 
used in software encoders is that the encoder introduc- 
es pictures instantaneously into its output buffer and the 
buffer is flushed at a constant R bits per second. Con- 
sidering the picture P, the encoder introduces the picture 
P into the buffer taking its occupancy up to Be bits, the 
buffer is emptied at R bits per second, and, after a cer- 
tain time, all the bits in P are removed from the buffer. 
The time that this occurs at is t^ in Figure 2. Accordingly, 
the encoder buffer delay for picture P can be worked out 
from the buffer occupancy and the emptying rate. 
[001 9] By the time t e , all the bits that make up P have 
left the encoder's buffer and entered into the decoder's 
buffer, there is a delay t^ between all the bits entering 
the decoder's buffer and the picture being removed. If 
B d is the decoder buffer occupancy after P has been 
removed then the decoder buffer delay can also be cal- 
culated from the buffer occupancy and the emptying 
rate. 

[0020] Bringing these delay values into equation (1) 
we can write: 



(2) 



[0021] To find the value of T, it is assumed that t d ap- 
proaches zero. At this point, V, must have its maximum 
value and be equal to T. By looking at Figure 2 we can 
see that the maximum value (tc^) is 



(3) 



Where is the maximum buffer size used by the en- 
coder. 

[0022] By putting (2) and (3) together we get: 



(4) 



(1) 



Where T is a constant 

[001 7] Figure 2 shows graphs of buffer occupancy B 
against time t showing how the encoder and decoder 
buffers are related. The discussion that follows will con- 
centrate on the picture indicated by the bold line con- 
taining P bits. The data rate of the system is a constant 
R bits per second. Note that P is an arbitrary picture with- 
in the coded sequence and that when It is introduced 
the buffer is not assumed to be empty, rather the buffer 
contains a number of bits that represent previous pic- 
tures placed in the buffer that have yet to be completely 
flushed! 



[0023] Equation (4) shows the relationship between 
the state of the encoders buffer at the instant after a pic- 

45 ture has been introduced and the decoders buffer at the 
instant after the same picture has been removed. This 
is known as the complementary buffer relationship. 
[0024] The MPEG standard (ISO 1 1 1 72-2) at section 
2.4.3.4 defines the VBV delay as the time heeded to fill 

60 the VBV buffer from its initial empty state at the target 
bit rate R, to the correct lever immediately before the 
current picture is removed from the butler. With refer- 
ence to Figure 2 it can be seen that the VBV delay can 
be thought of as the sum of two values x and t^ Knowing 

55 trf and bearing in mind that x is the time it takes to deliver 
the bits that make up P at the bit rate R, the VBV delay 
is given by: 
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x + f d = VBVdeIay=—^ 



(5) 



(7) 



which corresponds to the ISO definition of the VBV de- 
lay. Considered another way, the VBV delay is the time 
it takes to deliver the bits that make up the picture added 
to the delay introduced in the buffer. 
[0025] Figure 3 shows graphs of what happens to the 
encoder and decoder buffer states as one sequence of 
pictures A ends and another B starts. LA indicates the 
last picture of sequence A; FB indicates the first picture 
of sequence B. The change of delivery data from se- 
quence A to sequence B is shown by a change in thick- 
ness of the buffer occupancy line with the chain-linked 
line indicating pictures from sequence A. At some time 
tx all the data for sequence A has been delivered (i.e 
cleared from the encoder buffer) and the decoder buffer 
has an occupancy of B^ bits. From this time on all the 
data delivered to the decoder buffer is for sequence B. 
Some pictures from the end of sequence A are still in 
the decoder buffer however, but all are removed by time 
t| when the buffer has an occupancy of B| bits. 
[0026] The term targeting is used herein to refer to the 
process the encoder goes through when it is trying to 
achieve a certain occupancy in the VBV buffer. During 
targeting the encoder assumes that the VBV buffer has 
a certain target occupancy when the first picture it has 
coded is put into the buffer. This places an upper limit 
on the size of the first picture. At the end of a coding run 
the encoder targets the VBV occupancy at the time just 
before the first picture for the next sequence would be 
removed from the buffer, point B, in Figure 3. The en- 
coder targets this state by changing the size of the last, 
or last few pictures, as it codes them. 
[0027] The process the encoder goes through when 
producing a coded piece of video with targeted VBV 
states will now be described. In the example shown in 
Figure 3 the encoder has been set to target the state B, 
for the decoder buffer. This state represents the VBV 
buffer occupancy at the time just before the first picture 
of the new sequence is removed. Assuming that the pre- 
vious sequence was operating at the same bit rate and 
frame rate, the buffer occupancy at the time just after 
removal of the last picture of the previous sequence is 
given as: 



B. = B - B, 
°le "max I 



(8) 



B f =B r RT 



(6) 



where: B, and B, are as shown in Figure 3, R is the bit 
rate, and T is the frame period. 
[0028] Using equation (4) we can derive the corre- 
sponding states in the encoders output buffer for Bt and 
B,: 



[0029] Due to the constant bit rate R, the delays as- 
sociated with these states are: 



10 



75 



8^ 

f = — 



(9) 



(10) 



[0030] When an encoder runs it is usually separate 
from the decoder and manages picture sizes based on 

20 its output buffer state rather than transforming to and 
from the VBV buffer state. Accordingly, the following dis- 
cussion refers to buffer levels B to and B^ (Figure 3). 
[0031] When targeting a start state, the encoder as- 
sumes a certain occupancy in its buffer at the point when 

25 it introduces the first picture. This buffer occupancy is 
Bfcj bits, as derived in equation (7), which represents the 
residual bits from the end of the previous sequence. The 
presence of these bits limits the maximum size of the 
first picture to be B, bits and continues to have an effect 

30 on the limits of future picture sizes until all the bits have 
been removed, after time t^ 

[0032] From the encoder's point of view, start state 
targeting is very simple since all that Is required is for it 
to set its initial occupancy to bits rather than the con- 

35 ventional start state of being empty. 

[0033] When the encoder approaches the end of a 
segment, it tries to target the point B^. In other words, 
the encoder forces the size of the last picture to be such 
that when it puts it into the buffer the occupancy will in- 

40 crease to B^ bits. To arrive at the correct picture size 
may be achieved by an iterative process: 



45 



1 . The coder has a first go at coding the picture. 

2. If the picture is too big it re-codes with increased 
quantisation. 

3. If the picture is too small it can stuff with zero 
bytes. 



[0034] As will be understood, it would produce a poor 
50 quality picture if a large amount of size fixing were re- 
quired and all occurred on the fast picture. To avoid this 
the encoder can have a target number of bits for the last 
GOP (Group of Pictures) within the segment, and a tar- 
get number of bits for each of the K pictures within the 
55 GOP. This allows the encoder to gradually approach the 
desired buffer state. 

[0035] The buffer occupancy target has to be large 
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enough so that, for the pictures that make up the target, 
the picture quantisation is not so large as to have a det- 
rimental effect on picture quality. The target also has to 
be large enough so that it is actually possible for the 
coder to make pictures that fit into the buffer without pro- 
ducing buffer underflow. 

[0036] The size of the decoder buffer target is propor- 
tional to the tone it takes to reach that target, since in 
the model we are operating at a constant bit rate. For 
some interactive applications the fill time is significant 
because this is the delay between starting play of a clip 
and pictures appearing on the screen. From the point of 
view of speed of reaction to user interaction the smaller 
the target the better. Experiments have shown that tar- 
geting a VBV occupancy of around 75% of maximum 
fullness gives good results. That translates to about 
245760 bits for a typical sequence according to the con- 
strained system parameters stream (a subset of the 
MPEG standard covering CD applications). In practice, 
however, it is possible to target at a lower level, typically 
204000 bits. 

[0037] A schematic representation of the encoder is 
shown in Figure 4. A received video signal (at constant 
frame rate F) is passed to coding stage 10 for encoding 
according to the MPEG standard. The frame count FC 
of the incoming video signal is also input to a target set- 
ting stage 12. The target setting stage determines the 
level of quantisation (or amount of zero-bit stuffing) to 
be applied to the current picture by the coding stage 10 
to achieve the buffer occupancy at the end of the 
segment. The coded signal in the form of GOPs having 
controlled bit allocation is read to an encoder buffer 16 
and output to a transmission channel at the data trans- 
mission rate R. A feedback path 14 from the encoder 
output to the target setting stage 12 enables confirma- 
tion that target levels are being attained. 



Claims 



A method for encoding of digital video signals in en- 
coder apparatus having a coding stage (10) and an 
encoder buffer (16), the digital video signals being 
in the form of segments each comprising two or 
more pictures, the method comprising the steps of: 

successively encoding (10) the pictures of a 
segment according to a predetermined coding 
scheme; 

- reading the encoded pictures into the buffer; 
and 

reading the encoded segment out of the buffer 
at a substantially constant bit rate; 

characterised in that a predetermined buffer occu- 
pancy is specified and in that a target number of bits 



w 



1S 
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used to encode a picture is controllably varied such 
as to produce an encoder buffer occupancy sub- 
stantially equal to the said predetermined buffer oc- 
cupancy at the moment the last picture of the seg- 
ment has been read into the buffer. 

2. A method as claimed in claim 1 , wherein a respec- 
tive target number of bits is specified for each of the 
last K pictures of a segment, where K is an integer. 

3. A method as claimed in claim 1 , wherein the coding 
stage is operable to encode a picture at a number 
of quantisation levels, and the quantisation level 
used is chosen in dependence on the target level 
set. 

4. A method as claimed in Claim 1 , in which the coding 
stage adds one or more zero-value bits to an en- 
coded picture to reach the target number, if the 
number of bits in the encoded picture is below the 
target. 



5. A method as claimed in Claim 1 , in which the pic- 
tures of a segment are encoded according to the 
& MPEG standard. 



6. A digital video signal encoder apparatus (10, 12, 
16), configured for the encoding of image seg- 
ments, where each segment comprises two or more 

30 pictures, the apparatus comprising: 

an encoding stage (10) arranged to receive 
successive pictures of a segment and encode 
them according to a predetermined coding 
& scheme; and 

a buffer (1 6) coupled to receive successive en- 
coded pictures from the encoding stage and ar- 
ranged to output an encoded segment at a sub- 
«o stantialfy constant bit rate; 

characterised in that the encoding stage (1 0) 
is operable to encode pictures in a controllably var- 
iable number of bits, the apparatus further compris- 
es ing target setting means (12) arranged to monitor 
the encoder stage output and control the number of 
bits per picture of the encoder stage on the basis 
thereof such as to produce a predetermined buffer 
occupancy at the moment the last picture of a seg- 
60 ment is read into the buffer. 

7. Apparatus (10, 12, 16) as claimed in Claim 6. 
wherein the target setting means (12) is arranged 
to control the number of bits per picture for each of 

55 the last K pictures of a segment, where K is an in- 
teger. 

8. Apparatus (10, 12, 16) as claimed in Claim 6, 
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wherein the encoding stage(1 0) Is configured to add 
zero-value bits to an encoded picture to make up 
the number specified by the target setting means 
where the predetermined coding scheme requires 
fewer bits than specified by the target setting means 
for coding that picture. 

9. A digital video image segment encoded by the 
method of Claim 1, the segment comprising a se- 
quence of pictures encoded according to a prede- 
termined coding scheme, wherein each of the last 
K pictures of the segment (where K is an integer) 
are encoded in respective numbers of bits such 
that, when the encoded segment is read at substan- 
tially constant bit rate into a decoder buffer from 
which successive pictures are removed for decod- 
ing at real time display rate, a predetermined buffer 
occupancy occurs at the moment the data for the 
last picture of the segment has been read into the 
buffer. 

10. An optical disc carrying a plurality of encoded video 
image segments according to Claim 9, wherein all 
segments provide the same predetermined buffer 
occupancy fol towing reading of the respective last 
pictures. 

PatentansprOche 

1 . Verfahren zum Codieren von digitalen VTdeosigna- 
len in einer Codiervorrichtung mit einer Codierstuf e 
(10) und einem Codierpuffer (16), wobei die digita- 
len Videosignale in Form von Segmenten vorliegen, 
die Jeweils zwei Oder mehr Bilder enthalten, und wo- 
bei das Verfahren die folgenden Schritte umfasst: 

auf einanderfolgende Codie rung (10) der Bilder 
eines Segmentes gemaB einem vomer festge- 
legten Codierschema; 

Einlesen der codierten Bilder in den Puffer, und 
Auslesen des codierten Segments aus dem 
Puffer mit einer im wesentlichen konstanten 
Bitrate; 

dadurch gekennzeichnet, dass eine vorgegebene 
Pufferbelegung spezifiziert ist und dass eine Ziel- 
anzahl von Bits f Or die Codierung eines Bildes steu- 
erbar variiert werden kann, um eine Codierpuffer- 
belegung zu schaffen, die im wesentlichen der ge- 
nannten vorgegebenen Pufferbelegung zu dem 
Zettpunkt entspricht, an dem das letzte Bild des 
Segmentes in den Puffer eingelesen wurde. 

2. Verfahren nach Anspruch 1 , wobei eine bestimmte 
Zielanzahl von Bits fOr jedes der letzten K Bilder ei- 
nes Segmentes spezifiziert wird, wobei K eine 
Ganzzahl ist. 



10 

3. Verfahren nach Anspruch 1 , wobei die Codierstuf e 
zum Codieren eines Bildes mit einer Anzahl von 
Quantisierungsebenen dient und die benutzte 
Quantisierungsebene in Abhangigkeit des einge- 

5 steltten Zielpegels gewahlt wird. 

4. Verfahren nach Anspruch 1 , wobei die Codierstufe 
ein oder mehrere Bits vom Wert Null zu einem co- 
dierten Bild hinzufugt, um die Zielanzahl zu errei- 

10 chen, wenn die Anzahl der Bits in dem codierten 
Bild unterhalb der Zielvorgabe liegt. 

5. Verfahren nach Anspruch 1 , wobei die Bilder eines 
Segmentes gemaB der MPEG-Norm codiert wer- 

is den. 

6. Codiervorrichtung fur digitate Videosignale (10, 12, 
1 6) zum Codieren von Bildsegmenten, wobei jedes 
Segment zwei oder mehr Bilder enthatt und wobei 

20 die Vorrichtung folgendes umfasst 

eine Codierstufe (1 0), die so ausgelegt ist, dass 
sie auf einanderfolgende Bilder eines Segmen- 
tes empfangt und sie gemaB einem vorher fest- 
gelegten Codierschema codiert; und 
einen Puffer (16), der so angeschlossen ist, 
dass er auf einanderfolgende codierte Bilder 
von der Codierstufe empfangt, und so ausge- 
legt ist, dass er ein codiertes Segment mit einer 
im wesentlichen konstanten Bitrate ausgibt; 
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dadurch gekennzeichnet. dass die Codierstufe (10) 
sofunktioniert, dass sie Bilder in einer steuerbar va- 
riablen Anzahl von Bits codiert, wobei die Vorrich- 

35 tung auBerdem Mittel zur Zietwe rtvorgabe (1 2) um- 
fasst, die vorgesehen sind, um die Ausgabe der Co- 
dierstufe zu Oberwachen und davon ausgehend die 
Anzahl Bits pro Bild der Codierstufe zu steuern, so 
dass zu dem Ze'rtpunkt, an dem das letzte Bild eines 

40 Segmentes in den Pufler gelesen wird, eine vorher 
festgelegte Pufferbelegung erzeugt wird, 

7. Vorrichtung (1 0, 1 2, 1 6) nach Anspruch 6, wobei die 
Mittel zur Zielwertvorgabe (12) so ausgelegt sind, 

45 dass sie die Anzahl der Bits pro Bild f Or die letzten 
K Bilder eines Segmentes steuern, wobei K eine 
Ganzzahl ist 

8. Vorrichtung (1 0, 1 2, 1 6) nach Anspruch 6, wobei die 
so Codierstufe (1 0) so konf iguriert ist, dass sie Bits mit 

dem Wert Null zu einem codierten Bild hinzufugt 
und dadurch die durch die Zielvorgabemittel festge- 
legte Anzahl von Bits bikfet, wobei das vorgegebe- 
ne Codierschema weniger Bits erfordert als durch 
55 die Zielvorgabemittel zum Codieren dieses Bildes 
spezifiziert werden. 

9. Digitales Vtdeobtld-Segment, das durch das Ver- 
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10. 



fahren nach Anspruch 1, codiert wird, wobei das 
Segment eine Folge von BiWem enthatt, die nach 
einem vorgegebenen Codierschema codiert sind. 
wobei jedes der letzten K Bilder des Segmentes 
(wobei K eine Ganzzahl 1st) in entsprechenden An- 
zahl von Bits codiert werden, so dass, wenn das co- 
dierte Segment mit einer im wesentlichen konstan- 
ten Bitrate in einen Decodierpuffer gelesen wird, 
aus dem aufeinanderfolgende Bilder zum Decodie- 
ren mit Echtzeit-Anzeigerate entfemt werden, eine 
vorgegebene Pufferbelegung zu dem Zeitpunkt auf- 
tritt, an dem die Daten fGr das letzte Bild des Seg- 
mentes in den Puffer eingelesen worden sind. 

Optische Platte mit einer Vielzahl von codierten VI- 
deiobildsegmenten nach Anspruch 9, wobei aile 
Segment e zu der gleichen vorgegebenen Pufferbe- 
legung nach dem Lesen der betreffenden letzten 
Bilder fOhren. 



Revendications 

1. Proceed de codage de signaux video numeriques 
dans un appareil de codage comprenant un etage 
de codage (10) et une m6moire tampon de codeur 
(16), les signaux video numeriques se pr6sentant 
sous la forme de segments contenant chacun deux 
images ou davantage, le proceed comprenant les 
etapes ayant pour fonctkxi de : 

coder successivement (10) les images cfun 
segment conformement a un schema de coda- 
ge predetermine ; 

introduce les images cod6es dans la m 6 moire 
tampon, et 

extraire le segment code de la memoire tampon 
a un debit binaire sensiblement constant ; 

caracterls6 en ce qu'une occupation predeter- 
mine de la memoire tampon est specifiee et en ce 
qu'un nombre cible de bits utilises pour coder une 
image est modifie cfune maniere pouvant etre con- 
trOlee afin de produire une occupation de la memoi- 
re tampon du codeur sensiblement 6gale a ladite 
occupation prdddterminee de la memoire tampon 
au moment ou la demiere image du segment a ete 
introduite dans la mSmoire tampon. 

2. Precede suivant la revendication 1 , dans lequel un 
nombre cible de bits respectrf est specif ie pour cha- 
cun des demieres K images cfun segment, K etant 
un nombre entier. 

3. Proc6d6 suivant la revendication 1. dans lequel 
retage de codage peut fonctionner pour coder une 
image a un certain nombre de niveaux de quantifi- 
cation, et le niveau de quantification utilise est se- 



lectionne en fonction du niveau de cible regie. 

4. Prcc6d6 suivant la revendication 1, dans lequel 
retage de codage ajoute un ou plusieurs bits de va- 

s leur z6ro a une image codee pour atteindrele nom- 
bre cible si le nombre de bits dans rimage codee 
est interieur au nombre cible. 

5. Precede suivant la revendication 1 , dans lequel les 
io images d*un segment sont cod6es conformement a 

la norme MPEG. 

6. Appareil codeur de signaux video numeriques (1 0, 
1 2, 1 6), configure pour le codage de segmentscom- 

is prenant chacun deux images ou davantage, I'appa- 
reil comportant : 

un etage de codage (10) prevu pour recevoir 
des images successives cfun segment et les 
20 coder conformement a un schema de codage 

predetermine, et 

une memoire tampon couptee pour recevoir 
des images codees successives de retage de 
codage et agencee pour produire un segment 
2S code a un ddbit binaire sensiblement constant; 

caract6ris6 en ce que P etage de codage (10) 
peut fonctionner pour coder des images en un nom- 
bre de bits variable cf une maniere pouvant dtre con- 

30 tr6l6e, rappareil comprenant, en outre, des moyens 
de reglage de cible (12) prevus pour suryeiller la 
sortie de retage de codage et contrdler le nombre 
de bits par image de retage de codage sur la base 
de celle-ci de maniere a produire une occupation 

35 pr6d6terminee de la memoire tampon au moment 
oD la demiere image cfun segment est introduite 
dans la memoire tampon. 

7. Appareil (10. 12, 16) suivant la revendication 6, 
40 dans lequel les moyens de regtage de cible (12) 

sont prevus pour contrdler le nombre de bits par 
image pour chacune des demieres K images cfun 
segment, K etaht un nombre entier. 

46 8. Appareil (10, 12, 16) suivant la revendication 6, 
dans lequel retage de codage ( 1 0) est configure de . 
facon a ajouter des bits de yaleur zero a une image 
codee pour atteindre le nombre specifie par les 
moyens de reglage de cible lorsque le schema de 

so codage predetermine requiert moins de bits que le 
nombre specifie par les moyens de reglage de cible 
pour le codage de cette image. 

9. Segment image video numerique code par le pro- 
55 cede suivant la revendication 1, le segment com- 
prenant une sequence cf images codees conforme- 
ment a un schema de codage predetermine, dans 
lequel chacun des demieres K images du segment 
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(K eiant un nombre entier) est code en des nombres 
de bits respectifs de telle sorte que, lorsque le seg- 
ment code est introduit a un debit binaire sensible- 
ment constant dans une memoire tampon de deco- 
deur de laquelte des images successives sont sup- s 
primees pour le decodage a une frequence cfaffi- 
chage en temps reel, une occupation predetermi- 
nee de la memoire tampon se produit au moment 
ou les donnees de la demiere image du segment 
sont introduites dans la memoire tampon. io 

10. Disque optique contenant une pluralite de seg- 
ments video codes suivant la revendteation 9, dans 
lequel tous les segments foumissent la mfime oc- 
cupation predetermined de la memoire tampon is 
apres la lecture de leurs dernieres images respec- 
tives. 
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